The role of peptide deformylase in protein biosynthesis: a proteomic study.
Recently we investigated the influence of classical and emerging antibiotics on the proteome of Bacillus subtilis including in our studies actinonin, a potent novel inhibitor of peptide deformylase. The protein synthesis pattern under actinonin treatment changed so dramatically that a direct comparison to the control pattern was impossible. Dual channel imaging revealed that actinonin treatment caused the majority of newly synthesised proteins to accumulate in spots different from the ones usually observed, indicating a more acidic isoelectric point. Two strategies were used to investigate the nature of the charge shift. In the first place, protein patterns of a conditional peptide deformylase mutant under nonrepressing and repressing conditions were compared. Secondly, several protein pairs excised from two-dimensional (2-D) gels of the peptide deformylase mutant, exponentially growing untreated wild-type and the actinonin treated wild-type were investigated with matrix-assisted laser desorption/ionization and electrospray ionization (ESI) time of flight mass spectrometry (TOF MS) for the existence of N-terminal formylation. Under nonrepressing conditions the mutant protein pattern resembled that of the wild-type. The loss of peptide deformylase activity under repressing conditions led to the same pI shift observed for actinonin treatment in the wild-type. Quadrupole TOF-MS on 11 protein pairs proved that the remaining N-terminal formyl residue was indeed responsible for the charge shift. Eight of these protein pairs were also present on 2-D gels of exponentially growing B. subtilis, where the more acidic, still formylated protein species represented the smaller parts.